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Structure 2000, 8:R129–R134
n Cooperative thermal denaturation of proteins designed
by binary patterning of polar and nonpolar amino acids.
Sushmita Roy and Michael H Hecht (2000). 
Biochemistry 39, 4603–4607.
A combinatorial strategy for designing α-helical proteins by
assigning only the binary patterning of polar or nonpolar
residues was previously reported. The authors now describe
the finding that approximately half of the proteins in the
original collection display some level of cooperativity in their
thermal denaturation profiles. Many are monomeric in
solution, demonstrating that the observed cooperativity is not
merely a consequence of oligomerization. These findings
demonstrate that although the combinatorial nature of the
design strategy precludes explicit design of sidechain packing,
binary patterning incorporates sufficient sequence information
to generate de novo proteins with cooperatively folded
structures. As binary partitioning of polar and nonpolar amino
acids is an intrinsic part of the genetic code, these findings may
bear on the early evolution of native proteins. 
25 April 2000, Biochemistry
n Disulfide bonds and protein folding. William J
Wedemeyer, Ervin Welker, Mahesh Narayan and Harold A
Scheraga (2000). Biochemistry 39, 4207–4216.
The applications of disulfide-bond chemistry to studies of
protein folding, structure, and stability are reviewed and
illustrated with bovine pancreatic ribonuclease A (RNase A).
The authors illustrate the mechanism of reductive unfolding
with RNase A, and discuss its application to probing structural
fluctuations in folded proteins. The oxidative folding of RNase
A is described, focusing on the role of structure formation in the
regeneration of the native disulfide bonds. The development of
structure and conformational order in the disulfide
intermediates during oxidative folding is characterized. Partially
folded disulfide species are not observed, indicating that
disulfide-coupled folding is highly cooperative. Contrary to the
predictions of ‘rugged funnel’ models of protein folding,
misfolded disulfide species are also not observed despite the
potentially stabilizing effect of many non-native disulfide
bonds. The mechanism of regenerating the native disulfide
bonds suggests an analogous scenario for conformational
folding. Finally, engineered covalent cross-links may be used to
assay for the association of protein segments in the folding
transition state, as illustrated with RNase A.
18 April 2000, Biochemistry
n Unfolding and disassembly of the chaperonin GroEL
occurs via a tetradecameric intermediate with a folded
equatorial domain. Jiwen Chen and David L Smith (2000).
Biochemistry 39, 4250–4258.
GroEL is a homotetradecamer in which the subunits (Mr 57
000) are joined through noncovalent forces. This study reports
on the unfolding and disassembly of GroEL in guanidine
hydrochloride (GdHCl) and urea. Kinetic and equilibrium
measurements were made using amide hydrogen
exchange/mass spectrometry, light scattering, and size-
exclusion chromatography. Hydrogen exchange in GroEL
destabilized in 1.8 M GdHCl (the unfolding midpoint is 1.2 M
GdHCl) shows that the apical and intermediate domains
unfold 3.1 times faster than the equatorial domain. Light-
scattering measurements made under the same conditions
show that disassembly of the native GroEL tetradecamer
occurs at the same rate as unfolding of the equatorial domain.
This study demonstrates the existence of an intermediate that
was identified as a tetradecamer with the apical and
intermediate domains unfolded. Although this intermediate
was easily detected in dynamic unfolding measurements, its
population in equilibrium measurements at the midpoint for
GroEL unfolding was too small to be detected. The study
points to features that may be important in the folding and
assembly of the GroEL macroassembly.
18 April 2000, Biochemistry
n Structure of TPR domain–peptide complexes: critical
elements in the assembly of the Hsp70–Hsp90
multichaperone machine. Clemens Scheufler, Achim
Brinker, Gleb Bourenkov, Stefano Pegoraro, Luis Moroder,
Hans Bartunik, F Ulrich Hartl and Ismail Moarefi (2000).
Cell 101, 199–210.
The adaptor protein Hop mediates the association of the
molecular chaperones Hsp70 and Hsp90. The TPR1 domain of
Hop specifically recognizes the C-terminal heptapeptide of
Hsp70 whereas the TPR2A domain binds the C-terminal
pentapeptide of Hsp90. Both sequences end with the motif
EEVD. The crystal structures of the TPR–peptide complexes
show the peptides in an extended conformation, spanning a
groove in the TPR domains. Peptide binding is mediated by
electrostatic interactions with the EEVD motif, with the C-
terminal aspartate acting as a two-carboxylate anchor, and by
hydrophobic interactions with residues upstream of EEVD.
The hydrophobic contacts with the peptide are critical for
specificity. These results explain how TPR domains
participate in the ordered assembly of Hsp70–Hsp90
multichaperone complexes. 
14 April 2000, Cell
n Structure of the ERM protein moesin reveals the FERM
domain fold masked by an extended actin binding tail
domain. Matthew A Pearson, David Reczek, Anthony
Bretscher and P Andrew Karplus (2000). 
Cell 101, 259–270.
The ezrin-radixin-moesin (ERM) protein family link actin
filaments of cell-surface structures to the plasma membrane,
using a C-terminal F-actin binding segment and an N-terminal
FERM domain, a common membrane-binding module. ERM
proteins are regulated by an intramolecular association of the
FERM and C-terminal tail domains that masks their binding
sites. The crystal structure of a dormant moesin FERM–tail
complex reveals that the FERM domain has three compact
lobes including an integrated PTB/PH/EVH1 fold, with the C-
terminal segment bound as an extended peptide masking a large
surface of the FERM domain. This extended binding mode
suggests a novel mechanism for how different signals could
produce varying levels of activation. Sequence conservation
suggests a similar regulation of the tumor suppressor merlin. 
28 April 2000, Cell
n Active and alkylated human AGT structures: a novel
zinc site, inhibitor and extrahelical base binding.
Douglas S Daniels, Clifford D Mol, Andrew S Arvai,
Sreenivas Kanugula, Anthony E Pegg and John A Tainer
(2000). EMBO J. 19, 1719–1730.
Human O6-alkylguanine-DNA alkyltransferase (AGT), directly
reverses endogenous alkylation at the O6-position of guanine.
Crystal structures of active human AGT with methylated and
benzylated product complexes reveal an unexpected zinc-
stabilized helical bridge joining a two-domain α/β structure. An
asparagine hinge couples the active-site motif to a helix-turn-
helix (HTH) motif implicated in DNA binding. These results
support damaged nucleotide flipping facilitated by an arginine
finger within the HTH motif to stabilize the extrahelical O6-
alkylguanine without the protein conformational change
originally proposed from the empty Ada structure. 
3 April 2000, The EMBO Journal
n Structure of the C-terminal laminin G-like domain pair
of the laminin α2 chain harbouring binding sites for α-
dystroglycan and heparin. Dominic Tisi, Jan F Talts,
Rupert Timpl and Erhard Hohenester (2000). 
EMBO J. 19, 1432–1440.
The laminins are large heterotrimeric glycoproteins with
fundamental roles in basement membrane architecture and
function. The C terminus of the laminin α chain contains five
laminin G-like (LG) domains in tandem. The crystal structure
of the laminin α2 LG4–LG5 domain pair, reveals a V-shaped
arrangement with an extended N-terminal segment disulfide
bonded to LG5 and stabilizing the domain pair. An extensive
basic surface region between two calcium ions is proposed to
bind α-dystroglycan and heparin. 
3 April 2000, The EMBO Journal
n The active site architecture of Pisum sativum β-
carbonic anhydrase is a mirror image of that of α-
carbonic anhydrases. Matthew S Kimber and Emil F Pai
(2000). EMBO J. 19, 1407–1418.
The structure of the β-carbonic anhydrase from the
dicotyledonous plant Pisum sativum reveals an octamer with a
novel dimer of dimers of dimers arrangement. The active site is
located at the interface between two monomers. The substrate-
binding groups have a one to one correspondence with the
functional groups in the α-carbonic anhydrase active site, with
the corresponding residues being closely superimposable by a
mirror plane. Therefore, despite differing folds, α- and β-
carbonic anhydrase have converged upon a very similar active-
site design and probably share a common mechanism.
3 April 2000, The EMBO Journal
n Structure of the CAD domain of caspase-activated
DNase and interaction with the CAD domain of its
inhibitor. Koichi Uegaki, Takanori Otomo, Hideki Sakahira,
Masato Shimizu, Noboru Yumoto, Yoshimasa Kyogoku,
Shigekazu Nagata and Toshio Yamazaki (2000). 
J. Mol. Biol. 297, 1121–1128.
Caspase-activated DNase (CAD), which causes a genome
fragmentation at the final stage of apoptosis, is a protein of
about 40 kDa and exists as a complex form with the inhibitor
ICAD in living cells. There is sequence homology of about 80
amino acid residues at the N termini of CAD and ICAD (called
the CAD domain). The NMR solution structure of the CAD
domain reveals an α helix and five β strands forming a single
sheet. This domain binds strongly to the isolated CAD domain
of ICAD (dissociation constant 5.48 (± 0.003) × 10–8 M) and the
structure of the complex is proposed.
April 2000, Journal of Molecular Biology
n Similarities between the spectrin SH3 domain
denatured state and its folding transition state Tanja
Kortemme, Mark JS Kelly, Lewis E Kay, Julie Forman-Kay
and Luis Serrano (2000). J. Mol. Biol. 297, 1217–1229.
The authors have expanded their description of the energy
landscape for folding of the SH3 domain of chicken α-spectrin
by a detailed structural characterisation of its denatured state
ensemble (DSE). This DSE is significantly populated under
mildly acidic conditions in equilibrium with the folded state.
Evidence from heteronuclear NMR experiments on 2H,15N-
labeled protein suggests the presence of conformers whose
residual structure bears some resemblance to the structure of
the folding transition state of this protein. NMR analysis of a
mutant with an engineered, non-native α-helical tendency
shows a significant amount of local non-native structure in the
mutant, whereas the overall characteristics of the DSE are
unchanged. Comparison with recent theoretical predictions of
R130 Structure 2000, Vol 8 No 6
SH3 domain folding reactions reveals a correlation with the
predicted early events. Based on these results and recent data
from other systems, it is proposed that the DSE of a protein
will resemble the intermediate or transition state of its nearest
rate-limiting step, as a consequence of simple energetic and
kinetic principles.
14 April 2000, Journal of Molecular Biology
n Folding of bovine pancreatic trypsin inhibitor (BPTI)
variants in which almost half the residues are alanine.
Yutaka Kuroda and Peter S Kim (2000). 
J. Mol. Biol. 298, 493–501.
Recent studies indicate that a fraction of the information
contained in an amino acid sequence may be sufficient for
specifying a native protein structure. An earlier alanine-
scanning experiment conducted on bovine pancreatic trypsin
inhibitor (BPTI; 58 residues) suggested that if cumulative
mutations have additive effects on protein stability, a native
protein structure could be built from BPTI sequences that
contained many alanine residues distributed throughout the
protein. To test this hypothesis, the authors designed and
produced six BPTI mutants containing from 21 to 29 alanine
residues. We found that the melting temperature of mutants
containing up to 27 alanine residues (48% of the total number
of residues) could be predicted quite well by the sum of the
change in melting temperature for the single mutations.
Additionally, these same mutants folded into a native-like
structure, as judged by their cooperative thermal denaturation
curves and heteronuclear multiple quantum correlation
(HMQC) NMR spectra. A BPTI mutant containing 22
alanine residues was further shown by 2D and 3D NMR to
fold into a structure very similar to that of native BPTI, and
to be a functional trypsin inhibitor. These results provide
insight into the extent to which native protein structure 
and function can be achieved with a highly simplified amino
acid sequence.
5 May 2000, Journal Molecular Biology
n Structure of the reovirus core at 3.6 Å resolution. Karin
M Reinisch, Max L Nibert and Stephen C Harrison (2000).
Nature 404, 960–967.
The reovirus core is an assembly with a relative molecular mass
of 52 million that synthesizes, modifies and exports viral
mRNA. Crystallographic analysis shows that there are
alternative, specific and completely non-equivalent contacts
made by several surfaces of two of its proteins; that the RNA
capping and export apparatus is a hollow cylinder, which
probably sequesters its substrate to ensure completion of the
capping reactions; that the genomic double-stranded RNA is
coiled into concentric layers within the particle; and that there
is a protein shell that appears to be common to all groups of
double-stranded RNA viruses.
27 April 2000, Nature
n Photo-control of helix content in a short peptide. Janet
R Kumita, Oliver S Smart and G Andrew Woolley (2000).
Proc. Natl Acad. Sci. 97, 3803–3808.
The α helix is a key structural element in a wide range of
peptides and proteins. The authors report the design,
synthesis, and characterization of a modified peptide in which
the helix content can be reversibly photoregulated. The
peptide contains two cysteine residues that are cross-linked by
an azobenzene derivative in an intramolecular fashion. In
accordance with the design, the photoisomerization of the
azobenzene cross-linker from the trans to the cis form causes a
large increase in the helix content of the peptide, in water.
11 April 2000, Proceedings of the National Academy of
Science
n The Holliday junction in an inverted repeat DNA
sequence: sequence effects on the structure of four-
way junctions. Brandt F Eichman, Jeffrey M Vargason,
Blaine HM Mooers and P Shing Ho (2000). 
Proc. Natl Acad. Sci. USA 97, 3971–3976.
Holliday junctions are important structural intermediates in
recombination, viral integration, and DNA repair. The authors
present the structure of the inverted repeat sequence
d(CCGGTACCGG) as a Holliday junction at the nominal
resolution of 2.1 Å. Unlike the previous crystal structures, this
DNA junction has B-DNA arms with all standard
Watson–Crick base pairs; it therefore represents the first
structure of the actual intermediate proposed by Holliday as
being involved in homologous recombination. The junction is
in the right-handed stacked-X conformation, with two
interconnected duplexes formed by coaxially stacked arms
crossed at an angle of 41.4°. An ACC trinucleotide forms the
core of a stable junction in this system and interactions within
this core define the base-pair stacking as well as the angle
relating the stacked duplexes. 
11 April 2000, Proceedings of the National Academy of
Science USA
n On the direct determination of three-dimensional
crystallographic phases at low resolution: crambin at 6 Å.
Douglas L Dorset (2000). Proc. Natl  Acad. Sci. USA
97, 3982–3986.
Using a pseudo-atom approach, the three-dimensional
crystallographic phases for the protein crambin were
determined to 6 Å by direct methods. First, the
centrosymmetric h0l set was assigned phases by symbolic
addition, and the initial solution was then refined by Fourier
methods. Phase values of strong reflections were then
permuted, and the decision to change the phase value for two
of these was made by consulting a cross-correlation of the
experimental density histogram to the theoretical or known
histogram for the protein. The two-dimensional basis was then
extended by the Sayre equation into three dimensions by
assigning a phase to a third allowed hkl origin-defining
reflection and an algebraic value to another axial reflection.
The correct solution was again identified by the histogram
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correlation, yielding a solution in which the mean phase error
for all 98 reflections was 61.5° or 23.1° for the 21 most intense
reflections. A parallel study with another protein indicates this
method may have general utility. 
11 April 2000, Proceedings of the National Academy of
Science USA
n The three-dimensional structure of halorhodopsin to
5 Å by electron crystallography: a new unbending
procedure for two-dimensional crystals by using a
global reference structure. Edmund RS Kunji, Susanne
von Gronau, Dieter Oesterhelt and Richard Henderson
(2000). Proc Natl Acad. Sci. USA 97, 4637–4642.
Electron microscopy does not, in principle, require highly
ordered crystals to determine a high-resolution structure.
However, constraining the molecules into a more limited range
of orientations and positions, as in a crystal of any type,
facilitates structure determination. The authors describe an
improved procedure for the determination of crystalline
disorder, which they have applied to poorly ordered two-
dimensional crystals of the chloride pump halorhodopsin from
Halobacterium salinarum. The new image analysis procedure
involves the use of a reference projection calculated from a
global three-dimensional map to carry out the initial cross-
correlation analysis. Coupled with a greater number of images
taken with field emission gun microscopes, this has allowed
calculation of a three-dimensional structure for halorhodopsin, in
which the seven transmembrane helices and certain molecular
features, such as the β-ionone ring of retinal, are now resolved. 
25 April 2000, Proceedings of the National Academy of
Science USA
n Crystal structure of the S15–rRNA complex. Alexei
Nikulin, Alexander Serganov, Eric Ennifar, Svetlana
Tishchenko, Natalia Nevskaya, William Shepard, Claude
Portier, Maria Ehresmann, Stanislav Nikonov and Philippe
Dumas (2000). Nat. Struct. Biol. 7, 273–277.
In bacterial ribosomes, the small (30S) ribosomal subunit is
composed of 16S rRNA and 21 distinct proteins. Ribosomal
protein S15 is of particular interest because it binds primarily
to 16S rRNA and is required for assembly of the small subunit
and for intersubunit association, thus representing a key
element in the assembly of a whole ribosome. The authors
report the 2.8 Å resolution crystal structure of the highly
conserved S15–rRNA complex. Protein S15 interacts in the
minor groove with a G-U/G-C motif and a three-way junction.
The latter is constrained by a conserved base triple and
stacking interactions, and locked into place by magnesium
ions and protein sidechains, mainly through interactions with
the unique three-dimensional geometry of the backbone. The
present structure gives insights into the dual role of S15 in
ribosome assembly and translational regulation.
April 2000, Nature Structural Biology
n Structural basis for the function of Bacillus subtilis
phosphoribosylpyrophosphate synthetase. Tine A
Eriksen, Anders Kadziola, Ann-Kristin Bentsen, 
Kenneth W Harlow and Sine Larsen (2000). 
Nat. Struct. Biol. 7, 303–308.
The authors report the first three-dimensional structure of a
phosphoribosylpyrophosphate (PRPP) synthetase, an essential
intermediate in several biosynthetic pathways. Structures of
the Bacillus subtilis PRPP synthetase in complex with analogs
of the activator phosphate and the allosteric inhibitor ADP
show that the functional form of the enzyme is a hexamer. The
individual subunits fold into two domains, both of which
resemble the type I phosphoribosyltransfereases. The active
site is located between the two domains and includes residues
from two subunits. Phosphate and ADP bind to the same
regulatory site consisting of residues from three subunits of the
hexamer. In addition to identifying residues important for
binding substrates and effectors, the structures suggest a novel
mode of allosteric regulation.
April 2000, Nature Structural Biology
n The structure of the ferric siderophore binding protein
FhuD complexed with gallichrome. Teresa E Clarke,
Shao-Yang Ku, Douglas R Dougan, Hans J Vogel and
Leslie W Tari (2000). Nat. Struct. Biol. 7, 287–291.
Siderophore binding proteins play a key role in the uptake of
iron in many Gram-positive and Gram-negative bacteria. FhuD
is a soluble periplasmic binding protein that transports
ferrichrome and other hydroxamate siderophores. The crystal
structure of FhuD from Escherichia coli in complex with the
ferrichrome homolog gallichrome has been determined at 1.9 Å
resolution, the first structure of a periplasmic binding protein
involved in the uptake of siderophores. Gallichrome is held in
a shallow pocket lined with aromatic groups; arginine and
tyrosine sidechains interact directly with the hydroxamate
moieties of the siderophore. FhuD possesses a novel fold,
suggesting that its mechanisms of ligand binding and release
are different from other structurally characterized periplasmic
ligand-binding proteins.
April 2000, Nature Structural Biology
n Structure of a novel leech carboxypeptidase inhibitor
determined free in solution and in complex with human
carboxypeptidase A2. David Reverter, Carlos Fernández-
Catalán, Roland Baumgartner, Ruth Pfänder, Robert Huber,
Wolfram Bode, Josep Vendrell, Tad A Holak and Francesc
X Avilés (2000). Nat. Struct. Biol. 7, 322–328.
Leech carboxypeptidase inhibitor (LCI) is a novel protein
inhibitor present in the medicinal leech Hirudo medicinalis.
The structures of LCI free and bound to carboxypeptidase A2
(CPA2) have been determined by NMR and X-ray
crystallography, respectively. The LCI structure defines a new
protein motif that comprises a five-stranded antiparallel β
sheet and one short α helix. This structure is preserved in the
complex with human CPA2 in the X-ray structure, where the
contact regions between the inhibitor and the protease are
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defined. The C-terminal tail of LCI becomes rigid upon
binding the protease and it interacts with the carboxypeptidase
in a substrate-like manner. These new structures are of
biotechnological interest as they could elucidate the control
mechanism of metallo-carboxypeptidases and might be used as
lead compounds for the search of fibrinolytic drugs.
April 2000, Nature Structural Biology
n The NMR structure of the 38 kDa U1A protein–PIE RNA
complex reveals the basis of cooperativity in regulation
of polyadenylation by human U1A protein. Luca Varani,
Samuel I Gunderson, Iain W Mattaj, Lewis E Kay, 
David Neuhaus and Gabriele Varani (2000). 
Nat. Struct. Biol. 7, 329–335.
The status of the poly(A) tail at the 3′-end of mRNAs controls
the expression of numerous genes in response to
developmental and extracellular signals. Poly(A) tail regulation
requires cooperative binding of two human U1A proteins to an
RNA regulatory region called the polyadenylation inhibition
element (PIE). When bound to PIE RNA, U1A proteins also
bind to the enzyme responsible for formation of the mature 
3′-end of most eukaryotic mRNAs, poly(A) polymerase (PAP).
The NMR structure of the 38 kDa complex formed between
two U1A molecules and PIE RNA shows that binding
cooperativity depends on helix C located at the end of the
RNA-binding domain and just adjacent to the PAP-interacting
domain of U1A. As helix C undergoes a conformational change
upon RNA binding, the structure shows that binding
cooperativity and interactions with PAP occur only when U1A
is bound to its cognate RNA, ensuring  that the essential
activity of PAP enzyme is only down-regulated when U1A is
bound to the U1A mRNA.
April 2000, Nature Structural Biology
n Structure of the S15,S6,S18–rRNA complex: assembly
of the 30S ribosome central domain. Sultan C Agalarov,
G Sridhar Prasad, Peter M Funke, C David Stout and
James R Williamson (2000). Science 288, 107–112.
The crystal structure of a 70 kDa ribonucleoprotein complex
from the central domain of the Thermus thermophilus 30S
ribosomal subunit was solved at 2.6 Å resolution. The complex
consists of a 104 nucleotide RNA fragment composed of two
three-helix junctions that lie at the end of a central helix, and
the ribosomal proteins S15, S6 and S18. S15 binds the
ribosomal RNA early in the assembly of the 30S ribosomal
subunit, stabilizing a conformational reorganization of the two
three-helix junctions that creates the RNA fold necessary for
subsequent binding of S6 and S18. The structure of the
complex demonstrates the central role of S15-induced
reorganization of central domain RNA for the subsequent steps
of ribosome assembly. 
7 April 2000, Science
n Architecture of RNA polymerase II and implications for
the transcription mechanism. Patrick Cramer, David A
Bushnell, Jianhua Fu, Averell L Gnatt, Barbara Maier-Davis,
Nancy E Thompson, Richard R Burgess, Aled M Edwards,
Peter R David and Roger D Kornberg (2000). 
Science 288, 640–649.
A backbone model of a ten subunit yeast RNA polymerase II
has been derived from X-ray diffraction data extending to 3 Å
resolution. All ten subunits exhibit a high degree of identity
with the corresponding human proteins, and nine of the ten
subunits are conserved among the three eukaryotic RNA
polymerases I, II and III. Notable features of the model
include a pair of jaws, formed by subunits Rpb1, Rpb5 and
Rpb9, that appear to grip DNA downstream of the active
center. A clamp on the DNA nearer the active center, formed
by Rpb1, Rpb2 and Rpb6, may be locked in the closed
position by RNA, accounting for the great stability of
transcribing complexes. A pore in the protein complex beneath
the active center may allow entry of substrates for
polymerization and exit of the transcript during proof-reading
and passage through pause sites in the DNA.
28 April 2000, Science
n The structure of a serpin–protease complex revealed
by intramolecular distance measurements using
donor–donor energy migration and mapping of
interaction sites. Ming Fa, Fredrik Bergström, Peter
Hägglöf, Malgorzata Wilczynska, Lennart B-Å Johansson
and Tor Ny (2000). Structure 8, 397–405.
The inhibitors that belong to the serpin family are widely
distributed regulatory molecules that include most protease
inhibitors found in blood. The authors used a recently
developed method for making precise distance measurements,
based on donor–donor energy migration (DDEM), to
accurately triangulate the position of the protease urokinase-
type plasminogen activator (uPA) in complex with the serpin
plasminogen activator inhibitor type 1 (PAI-1). To validate the
model, seven single-cysteine substitution mutants of PAI-1
were used to map sites of protease–inhibitor interaction by
fluorescence depolarisation measurements. The data clearly
demonstrate that serpin inhibition involves reactive-centre
cleavage followed by full-loop insertion whereby the
covalently linked protease is translocated from one pole of the
inhibitor to the opposite one.
15 April 2000, Structure
n Solution structure of PCP, a prototype for the peptidyl
carrier domains of modular peptide synthetases.
Thomas Weber, Roland Baumgartner, Christian Renner,
Mohamed Marahiel and Tad A Holak (2000). 
Structure 8, 407–418.
Nonribosomal peptide synthetases (NRPSs) are large modular
enzymes responsible for the synthesis of a variety of microbial
bioactive peptides. The solution structure of PCP, a distinct
peptidyl carrier protein derived from the equivalent domain of
an NRPS, was solved using NMR techniques. PCP is a
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distorted four-helix bundle with an extended loop between the
first two helices. It resembles acyl carrier proteins (ACPs) from
fatty acid synthase and polyketide synthase but the surface
polarity and the length and relative alignment of the helices
are different. The conserved serine, which is the cofactor-
binding site, has the same location as in the ACPs and is
situated within a stretch of seven flexible residues. 
29 March 2000, Structure
n The 1.8 Å crystal structure of catechol 1,2-dioxygenase
reveals a novel hydrophobic helical zipper as a subunit
linker. Matthew W Vetting and Douglas H Ohlendorf
(2000). Structure 8, 429–440.
Intradiol dioxygenases catalyze the critical ring-cleavage step in
the conversion of catecholate derivatives to citric acid cycle
intermediates. The crystal structure of catechol 1,2-dioxygenase
from Acinetobacter forms a homodimer with a novel ‘helical
zipper’, consisting of five N-terminal helices from each subunit,
forming the molecular dimer axis. Two phospholipids were
unexpectedly found to bind within a hydrophobic tunnel
along this axis. 
15 April 2000, Structure
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